Quality analysis of force field parameters for linezolid
In order to investigate the quality of the force field parameters used in the MD simulations for the oxazolidinone antibiotic linezolid, structures of this antibiotic optimized at the molecular mechanical and the quantum mechanical level were compared. The optimization at the molecular mechanical level consisted of 200 steps conjugate gradient minimization with sander (1) applying the same parameters as in the H50S-linezolid MD simulations. The optimization at the Hartree-Fock (HF) level was conducted with the 6-31G* basis set using Gaussian09 (2) .
Comparison of the optimized structures yielded root mean-square deviations of 0.019 Å and 1.6° for bond lengths and angles, respectively.
In addition, energy profiles calculated at the molecular mechanical or quantum mechanical level of selected torsion angles of linezolid ( Figure S1 ) were compared. For this, substructures of linezolid in which the respective torsion angle was changed (and constrained) in intervals of 5° were optimized at the HF/6-31G* level using Gaussian09 (2) . The resulting energies were compared to those obtained at the molecular mechanical level, applying parameters for the fragments according to those of the H50S-linezolid MD simulations. Charges of atoms of the substructures that were not present in linezolid were chosen such that the overall molecular fragments were neutral. For torsion angles C13-N3-C12-C9 (r good correlations were found between the quantum mechanical and molecular mechanical energy profiles. For the C8-C7-N2-C5 torsion the molecular mechanics energy profile was considerably affected by large repulsive van der Waals interactions in the quantum mechanically optimized structures at 0° and 180°. However, the quantum mechanical and the dihedral energy profiles were well correlated, too (r 2 = 0.89). Gas phase and solvation free energy contributions were determined by the MM-PBSA approach, considering 500 snapshots from the last 10 ns of MD simulations of the linezolid-H50S complexes. b H elec : electrostatic energy; H vdW : van der Waals energy; H gas : gas phase energy; G PB : polar part of the solvation free energy; G nonpolar : non-polar part of the solvation free energy; G effective : effective energy. In three of the trajectories, stable hydrogen bonds were formed either between linezolid's acetamide NH group and the oxygens of the phosphate group of G2505 (as present in the X-ray structure; prod_06) or with O2' of U2504 (as present in the initial linezolid-H50S wt trajectory; prod_04 and prod_07). Hydrogen bonds were defined by a distance cutoff of 3.2 Å and an angle cutoff of 120° and were considered stable if their occupancies attained > 60 % (percent of simulation time in which the hydrogen bond is formed) during the last 20 ns of the trajectory.
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b RMSD values of linezolid with respect to the starting structure were considered stable if they stayed below 4 Å during the last 10 ns of the respective trajectory ( Figure S7 ). Otherwise, a time point of the MD simulation is provided when the RMSD starts exceeding 4 Å. Stacking interactions between the oxazolidinone core or the fluoro-phenyl ring and the nucleobase of U2504 or A2451/C2452, respectively, were defined by a distance cutoff of 5.0 Å from one ring center to another and considered stable if their occupancies attained > 60 % during the last 20 ns of the trajectory. Otherwise, a time point of the MD simulation is provided when the stacking interaction ceases to exist. In the case of stacking interactions with the fluoro-phenyl ring, the smallest distance to the nucleobases of A2451 and C2452 was considered, respectively. In none of the trajectories were stable hydrogen bonds formed between linezolid's acetamide NH group and the oxygens of the phosphate group of G2505 (as present in the X-ray structure) or with O2' of U2504 (as present in the linezolid-H50S wt trajectory). Hydrogen bonds were defined by a distance cutoff of 3.2 Å and an angle cutoff of 120° and were considered stable if their occupancies attained > 60 % (percent of simulation time in which the hydrogen bond is formed) during the last 20 ns of the trajectory.
b RMSD values of linezolid with respect to the starting structure were considered stable if they stayed below 4 Å during the last 10 ns of the respective trajectory ( Figure S7 ). Otherwise, a time point of the MD simulation is provided when the RMSD starts exceeding 4 Å. Stacking interactions between the oxazolidinone core or the fluoro-phenyl ring and the nucleobase of U2504 or A2451/C2452, respectively, were defined by a distance cutoff of 5.0 Å from one ring center to another and considered stable if their occupancies attained > 60 % during the last 20 ns of the trajectory. Otherwise, a time point of the MD simulation is provided when the stacking interaction ceases to exist. In the case of stacking interactions with the fluoro-phenyl ring, the smallest distance to the nucleobases of A2451 and C2452 was considered, respectively. 
